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Background: Psychiatric comorbidities, including post-traumatic stress disorder

(PTSD), ADHD, and binge-eating disorder (BED), frequently share overlapping

symptoms and metabolic dysfunctions. Disorder-specific treatments may not

adequately address these shared biological mechanisms, resulting in suboptimal

outcomes. This case report evaluates ketogenic metabolic therapy (KMT) as an

intervention specifically targeting these transdiagnostic features.

Methods: A 38 years-old female with PTSD, ADHD, BED, bipolar II disorder,

depression, anxiety, and premenstrual dysphoric disorder diagnoses participated

in a structured 8 weeks KMT psychoeducation program, with ongoing weekly

professional and peer support up to 24 weeks. Standardized assessments,

including the PHQ-9, GAD-7, DASS-21, PCL-5, BES, and CRAVED scales,

measured symptom severity at baseline and 4 and 12 weeks. Daily biometric

data including blood glucose and ketone levels were collected.

Results: Baseline measures indicated severe psychiatric symptoms, notably

maximal scores for PTSD and severe binge-eating behavior. By week 12, all

psychiatric symptoms resolved evidenced by quantitative reductions to 0 across

all validated instruments. The patient consistently reported optimal symptom

control when blood ketone levels were maintained between 3 and 5 mmol/L.

Qualitative reports substantiated marked functional gains, including improved

occupational engagement and social functioning.

Conclusion: This report demonstrates the potential of KMT to achieve

comprehensive remission in severe, treatment-resistant psychiatric

comorbidities. The findings emphasize the necessity for controlled clinical

trials to verify optimal therapeutic ketone ranges and establish generalizability

across clinical populations experiencing complex psychiatric comorbidities.
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1 Introduction

1.1 Psychiatric comorbidities: a complex
challenge

Psychiatric disorders rarely occur in isolation and often present
as overlapping conditions, complicating diagnosis and treatment
(1). Co-occurring disorders increase symptom severity, prolong
illness, impair function, and heighten treatment resistance (2–
4). Multiple diagnoses often require polypharmacy, increasing the
risk of adverse effects, including drug interactions and treatment
non-adherence. These complications contribute to higher rates of
emergency visits, hospitalizations, and overall healthcare utilization
(5–8).

Certain psychiatric comorbidities occur at high rates and
present distinct clinical challenges. For example, in one population
study of 7,403 adults with psychiatric conditions, PTSD affected
78.5% of cases and contributed to poorer outcomes, greater
symptom severity, chronicity, and increased functional impairment
(9). PTSD is common in individuals with eating disorders (ED),
including binge-eating disorder (BED), with prevalence of PTSD
in ED populations estimated at 18%–24.6% (10). Individuals
with PTSD often have comorbid ADHD, sharing overlapping
symptoms such as impulsivity, emotional dysregulation, and
difficulties with attention (11, 12). Moreover, those with both
PTSD and ADHD are more than twice as likely to have attempted
suicide than individuals with ADHD but without comorbid PTSD
(13). Emerging evidence links metabolic dysfunction to symptom
overlap and treatment resistance across multiple psychiatric
conditions (14–16).

In PTSD, chronic stress and dysregulation of the hypothalamic-
pituitary-adrenal (HPA) axis cause altered glucose metabolism,
insulin resistance, and increased neuroinflammation, exacerbating
symptoms such as hypervigilance, emotional dysregulation, and
cognitive impairments (17). Similarly, BED is associated with
metabolic dysfunctions, including impaired insulin signaling,
dysregulation of appetite-related hormones like leptin and ghrelin,
and alterations in dopamine pathways, which drive compulsive
overeating and rewards-seeking behaviors (18–21). In ADHD,
mitochondrial dysfunction has been linked to abnormalities in
cellular energy metabolism and increased oxidative stress (15)
and is also overrepresented among women with cardiometabolic
conditions (22). Additionally, behavioral research, neuroimaging,
and genetic studies have indicated a consistent neural basis for
symptoms across multiple psychiatric disorders, reinforcing the
biological overlap between these conditions (23). These shared
pathophysiological features demonstrate the need for treatment

Abbreviations: ADHD, attention deficit hyperactivity disorder; BED,
binge-eating disorder; BES, binge-eating scale; BMI, body mass index;
CRAVED, craving-related assessment of food-use disorders; DASS-21,
depression, anxiety, stress scale-21; EMDR, eye movement desensitization
and reprocessing; GABA, gamma-aminobutyric acid; GAD-7, generalized
anxiety disorder-7; HPA, hypothalamic-pituitary-adrenal; IKRT, Integrative
Ketogenic Research and Therapies Ltd.; KD, ketogenic diet; KMT, ketogenic
metabolic therapy; PCL-5, PTSD checklist for DSM-5; PHQ-9, Patient
Health Questionnaire-9; PMDD, premenstrual dysphoric disorder; PTSD,
post-traumatic stress disorder.

strategies that target common underlying mechanisms rather than
addressing each diagnosis separately.

1.2 Rethinking psychiatric treatment: the
case for a transdiagnostic model

Despite high comorbidity rates, standard psychiatric
treatments remain disorder-specific, often failing to address
the shared underlying mechanisms that drive multiple conditions.
This fragmented approach can result in ineffective treatment
strategies and high symptom burden, leading to the prescription of
multiple medications to target different diagnoses (24, 25). Because
psychiatric disorders share overlapping symptomatology and
biological mechanisms, researchers have increasingly challenged
the adequacy of disorder-specific treatment approaches (25–27).
Meta-analytic comparisons of PTSD treatments indicate that
while certain therapies, including EMDR, show efficacy, no
single approach consistently outperforms others across all patient
populations in symptom reduction, remission, or treatment
retention. This reinforces the need for broader, mechanism-based
interventions (28, 29). Transdiagnostic models have been proposed
as an alternative, targeting shared underlying mechanisms rather
than treating each diagnosis separately (14, 25, 30), addressing the
biological and psychological processes that contribute to multiple
psychiatric disorders simultaneously (24, 25).

1.3 The ketogenic diet: a metabolic
intervention with psychiatric applications

Given the role of metabolic dysfunction in PTSD, ADHD,
and BED, a treatment targeting these mechanisms may offer
a novel therapeutic approach. The ketogenic diet is one such
intervention which may offer a metabolic treatment strategy for
these conditions. By modulating neuroinflammation (31, 32),
reducing oxidative stress (32, 33), and improving mitochondrial
function (34, 35), KMT offers a metabolic treatment approach
for several psychiatric conditions (36). Ketogenic diets enhance
brain energy metabolism (37), increase gamma-aminobutyric acid
(GABA) synthesis, and regulate glutamatergic neurotransmission
by increasing the GABA/glutamate ratio, which reduces neuronal
excitability (38). By addressing shared metabolic disturbances,
KMT aligns with the transdiagnostic model and represents a
potential avenue for improving ADHD and BED symptoms (30,
36). Early clinical reports suggest potential applications for PTSD,
though direct evidence remains limited (39, 40).

Most research on KMT has focused on schizophrenia, bipolar
disorder, and depression. The same transdiagnostic mechanisms
targeted by KMT, including neuroinflammation, oxidative stress,
and neurotransmitter imbalance, are present in PTSD, ADHD,
and BED. A retrospective analysis of inpatients with severe mental
illness reported substantial symptom reduction across multiple
psychiatric diagnoses after KMT (41).

By stabilizing neuronal activity and improving bioenergetic
efficiency, KMT may counteract treatment resistance and improve
recovery in psychiatric disorders with metabolic dysfunction
(42, 43). Retrospective analyses and clinical trials in psychiatric
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populations have reported significant symptom reductions in
depression, psychosis, and anxiety after ketogenic therapy, with
notable effects in treatment-resistant cases (39, 41, 44).

1.4 Case study introduction

Given the metabolic dysfunction underlying PTSD, ADHD,
and BED and the potential for KMT to target these shared
mechanisms, the following case demonstrates transdiagnostic
remission across these conditions following dietary intervention.
This report details the structured KMT protocol, patient’s
adherence, and observed clinical outcomes.

2 Case presentation

2.1 Clinical background

A 38 years-old woman with a history of multiple psychiatric
diagnoses, including PTSD, bipolar II disorder, and binge-restrict
subtype eating disorder (with symptom onset at age 18), presented
with severe psychological distress. She had no history of substance
abuse. She reported severe depressive symptoms, including
persistent low mood, cognitive impairment, and pronounced
brain fog, which led to a leave of absence from her professional
responsibilities. Additionally, she reported heightened anxiety,
frequent panic attacks, excessive crying, disrupted sleep, and a lack
of interest in and attention to her surroundings. These symptoms
resulted in significant social withdrawal and an inability to fulfill
professional obligations. She delayed postgraduate education and
the establishment of a private practice. Overall, she reported
experiencing significant physical and mental exhaustion, which
limited her daily capacity. In addition to her psychiatric symptoms,
she experienced lifelong cystic breasts and reported recent weight
gain and poor skin health in the form of acne.

She reported a family history of bipolar I disorder and history
of parental neglect, as well as physical and emotional abuse. She
exhibited a longstanding history of binge-eating and restrictive
behaviors, requiring multiple outpatient interventions for eating
disorder treatment with limited efficacy. She self-identified as
having a sugar addiction, rating it as 10/10 in severity. This was
confirmed at baseline with the CRAVED questionnaire.

She engaged in trauma-focused therapy for 3 years, along with
psychotherapy, which she found beneficial for emotional support
and the development of internal coping resources. However, these
interventions did not notably improve her symptoms. She had not
trialed any psychiatric medications. She described her vision of
improved mental health as the ability to experience a stable state
of wellbeing and positively navigate adversity.

For 1 year prior to initiating KMT the patient followed an
animal-based diet eliminating plant foods and eating only protein
and fat from animal sources. This led to improvements in physical
health, but suboptimal ketone levels (0.1–1.5 mmol/L) and weight
gain of 20 lbs (9 kg). At baseline, her weight was 150 lbs (68 kg),
and BMI was 24.9, within the healthy range. At the time of
diet initiation, she was not taking any medications and had no
history of medication treatment. She supplemented with sodium,

potassium, and magnesium to support electrolyte balance and
she adjusted this based on her needs. No adverse adaptation
symptoms were reported.

2.2 KMT intervention strategy

The intervention included 8 h of educational content
over 8 weeks, delivered by a practitioner trained in KMT
implementation. Professional and peer support included two
weekly calls for questions and guidance. Additional support was
available through a private community platform. The program
was designed to be completed in 6 months, but the patient
achieved remission after 12 weeks. KMT was the only therapy she
implemented during this time.

Macronutrient intake began at a 1.5:1 ratio (160 g fat, 55 g
protein, 52 g net carbs) for 4 weeks, progressing to a 2:1 ratio (170 g
fat, 55 g protein, 30 g net carbs) by the end of month one to optimize
ketone levels. Her dietary preferences included beef, lamb, chicken,
sardines, pork, eggs, dairy, and beef fat. She primarily adhered to an
animal-based ketogenic diet, aligned with her food preferences. She
excluded caffeinated beverages due to self-reported susceptibility to
hypomanic episodes and avoided artificial and natural sweeteners.

She used the MyFitnessPal app to track macronutrient intake
for approximately 1 month. During this period, focusing on caloric
intake triggered eating disorder-related distress, leading to feelings
of restriction and binge urges. These triggers subsided when she
shifted her focus to macronutrient composition rather than calorie
count. As her meals became more consistent, the need for tracking
decreased but the 2:1 ratio was maintained. She also implemented
intermittent fasting, restricting her eating window based on her
ketone readings, to enhance ketone production. She lost 10 lbs
(4.5 kg) in the first few weeks of KMT, stabilizing at 144 lbs
(65 kg) by week 12.

She maintained 100% compliance with daily ketone and glucose
monitoring for 16 weeks. She tracked blood glucose and beta-
hydroxybutyrate levels using the Keto-Mojo R© GK + blood glucose
and β-ketone dual monitoring system, establishing initial ketosis at
1.4 mmol/L (Figure 1). She reported cognitive benefits, including
improved mental clarity, which she described as enhanced
processing speed, executive function, or attentional control, along
with improvements in daily functioning when morning ketone
levels ranged between 3 and 5 mmol/L. Ketone levels between 1 and
2 mmol/L provided some cognitive and functional benefits, but she
noted a marked improvement at or above 3 mmol/L. During week
9 of the intervention, which coincided with the holiday season,
her ketone levels decreased due to increased carbohydrate intake
(Figure 1).

3 Evaluation of intervention
outcomes

3.1 Quantitative analysis

Psychiatric assessments for depression (PHQ-9), anxiety
(GAD-7), stress (DASS-21), food addiction behaviors (CRAVED),
binge-eating symptoms (BES), and PTSD symptoms (PCL-5) were
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FIGURE 1

Ketone and glucose measures over 16 weeks. (A) Average glucose and ketone levels. (B) Daily glucose and ketone levels.

administered at baseline and during KMT treatment with specific
time-points detailed below.

The CRAVED is an ICD-10-based food-behavior questionnaire
that screens for food addiction symptoms (45, 46). The CRAVED
was measured at baseline. The Binge Eating Scale (BES) is a
widely used, reliable and validated screening and assessment tool
that evaluates the severity and frequency of binge-eating episodes
(47). The PTSD Checklist for DSM-5 (PCL-5) assesses PTSD
symptom severity (48). These measures were administered at
baseline and at 12 weeks.

The Patient Health Questionnaire-9 (PHQ-9) is a reliable and
validated diagnostic tool for assessing the severity and presence of
depressive symptoms (49). The Generalized Anxiety Scale-7 (GAD-
7) is widely used as a screening tool for anxiety severity (50), as well
as for other anxiety disorders such as panic, social anxiety disorder,
and post-traumatic stress disorder (51). The Depression, Anxiety,
and Stress Scale-21 (DASS-21) measures the severity of symptoms
related to depression, anxiety and stress. It is often used to assess the
level of treatment response (52). These assessments were conducted
at baseline and 4 and 12 weeks to track changes over time.

At baseline, the PHQ-9 score was 27, indicating severe
depression. At 4 weeks, the PHQ-9 score decreased to seven,
indicating mild depression. By week 12, the PHQ-9 score was
0, indicating full remission of depressive symptoms. The GAD-
7 anxiety score at baseline was 16, indicating severe anxiety. At
week 4, the score reduced to mild anxiety with a score of six, and
by week 12, full remission of anxiety was achieved with a GAD-7
score of zero. The baseline DASS-21 showed a depression score of
21 (severe), an anxiety score of seven (mild), and a stress score of
12 (mild), with a total DASS score of 80. At week 4, depression,
anxiety, and stress had all reduced to normal levels with depression
scores of four, anxiety scores of two and stress scores of one, for a

total of 14. By week 12, depression, anxiety, and stress scores had all
dropped to zero, indicating full remission.

At baseline, the PCL-5 score was 80, the maximum possible
score on the measure. Although the PCL-5 does not include
standardized severity ranges, this score suggests severe PTSD
symptomatology. By week 12, the PCL-5 score had dropped to
zero, indicating full remission. This represents the most substantial
improvement, from the highest possible PCL-5 score to zero,
indicating complete symptom remission. A baseline BES score of
44 out of a possible 46 indicated severe binge-eating behavior
(53, 54), along with a six out of six CRAVED score, indicating a
potential substance use disorder. By week 12, the BES score had
dropped to zero out of 46, indicating no binge-eating behavior and
full remission. By week 12, scores on all psychiatric assessments
had decreased to zero, indicating full remission of symptoms
(Figures 2–4). At the point of writing this case study, she continues
to adhere to KMT to sustain her therapeutic progress.

3.2 Qualitative analysis

The patient experienced marked improvements in mental
health, with increased emotional resilience and greater stability in
her psychological wellbeing:

“All my mental health symptoms have improved significantly.
While I still have difficult moments, I feel so much better
equipped to deal with them. I have a sense of well-being now
which ensures I can function well each day regardless of my
mood.”
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FIGURE 2

Line graph depicting the reduction in GAD-7, DASS-21, and PHQ-9 total scores over 12 weeks. (A) Generalized anxiety disorder (GAD-7).
(B) Depression Anxiety Stress Scale (DASS-21). (C) Patient Health Questionnaire (PHQ-9).

She noted improvements in physical health and energy levels,

making prioritizing her health more attainable:

“I am feeling much more alert and focused, and my passion for
my work has returned. My physical health feels good, I would like
to start exercising and improve my sleep cycle. This feels more
possible as I notice my energy improving.”

She also reported restored motivation and an increase in

confidence and self-efficacy:

“I have returned to work (agency work) and started up my
private practice. This was a dream for the last year that
I could not realize until now. I can focus much better on
my work and am receiving positive feedback which feels
great.”
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FIGURE 3

Improvement in binge-eating symptoms over 12 weeks Binge Eating Scale (BES).

These findings align with previous studies reporting that
participants experienced improvements in mood, energy levels,
hunger regulation, cravings, and overall psychological wellbeing
(39, 55–60).

Over the holidays, her ketones decreased due to consuming
more carbohydrates. She noted that “It takes me 3 days to
get back into ketosis” while adhering to her macronutrient
ratios. This is in keeping with the literature, which indicates
that it can take up to 84 h to achieve ketosis with a
therapeutic ketogenic diet (61). During this time, she experienced
a deterioration in her mental health and an increase in negative
symptoms:

“Once I’m in ketosis I feel great, when I fall out due to sugar etc.,
my symptoms return rapidly. When I’m out of ketosis the impact
is drastic.”

This is consistent with previous research, where participants
reported that increasing carbohydrate intake and deviating from
the dietary plan increased their hunger and cravings. Additionally,
these changes negatively impacted their mood and physical health
(55). The patient stated:

“I realize I need to treat ketosis with the same seriousness as
medication. The metabolic shift back to glucose is profound and
devastating, as I imagine it could be if someone stopped potent
medication abruptly.”

She also struggled with her “apparent addiction to sugar” while
implementing the diet. However, KMT appeared to provide her
with marked relief:

“Sugar has been an issue throughout. Since KMT, I have seen
rapid improvements within days to weeks. The only inhibitor is
my apparent addiction to sugar.”

Her reported experience aligns with recent studies in which
participants experienced complete resolution of their sugar
addiction and binge behaviors with a ketogenic diet (55, 56, 62, 63).

4 Discussion

4.1 Summary of findings

This case report describes the remission of PTSD, ADHD,
and BED symptoms in a patient following a structured KMT
intervention. Findings are consistent with previous reports.
Quantitative assessments using the PHQ-9, GAD-7, DASS-
21, PCL-5, BES, and CRAVED scales indicated full symptom
resolution within a 12 weeks period. The individual consistently
monitored blood ketone and glucose levels and reported optimal
mental health functioning specifically when beta-hydroxybutyrate
(BHB) concentrations exceeded 3 mmol/L. Throughout the
majority of the intervention, she consistently maintained
therapeutic levels of ketosis in the morning (1.5–3 mmol/L)
with ketone concentrations increasing over the course of the
day. reports further highlighted the patient’s perception of
symptom recurrence correlating directly with periods of reduced
ketosis, with sugar intake being the main driver of lower
ketones. These observations suggest a potential dose-response
relationship between higher ketone levels and psychiatric symptom
management within this case, warranting further investigation in
clinical trials.

4.2 Comparison with existing literature

A recent case series of three patients with complex psychiatric
presentations reported significant improvements in depressive and
anxiety symptoms following ketogenic dietary interventions, as
measured by the PHQ-9 and GAD-7, respectively (39). Although
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FIGURE 4

Decrease in post-traumatic stress disorder (PTSD) symptoms over 12 weeks PTSD Checklist for DSM-5 (PCL-5).

two participants in this series had comorbid PTSD diagnoses,
PTSD-specific symptom measures such as the PCL-5 were not
utilized. The current case report explicitly assessed PTSD symptom
severity using the PCL-5 and documented full remission, from the
highest possible severity score to 0 within a 12-week period, in a
patient presenting with additional psychiatric comorbidities. This
observation expands upon preliminary evidence supporting the use
of KMT for PTSD for complex psychiatric presentations, although
the presence of additional comorbidities limits interpretation
specific to PTSD alone.

No formally published human case reports have specifically
documented outcomes related to ADHD symptoms using KMT.
While the current case did not administer validated ADHD
symptom measures, the patient had a documented clinical history
of ADHD diagnosis with related functional impairments and
qualitatively reported improvements in attention, focus, and
emotional regulation, which overlap clinically with recognized
ADHD symptom domains (64). Although these subjective
improvements suggest potential ADHD-related benefits, the
absence of formal ADHD-specific assessments limits interpretation
regarding symptom severity or remission. Future controlled
investigations should explicitly evaluate ADHD symptoms using
validated instruments to determine the relevance of KMT for this
patient population.

One previous case series of three participants documented
reductions in binge-eating symptoms as measured by the BES, food
addiction symptoms as measured by the Yale Food Addiction Scale,
and depressive symptoms assessed using the PHQ-9 following
a ketogenic dietary intervention explicitly comprising 60% fat,
30% protein, and 10% carbohydrates maintained consistently over
6–7 months (62), with participants reporting therapeutic blood
ketone levels of 0.5–5.0 mmol/L. In a pilot trial, four out of five
participants diagnosed with binge-eating and/or food addiction
behaviors measured by the BES and Yale Food Addiction Scale
reported remission of symptoms following 7 weeks on a very
low-calorie ketogenic diet, which included an energy intake of
1,000 kcal per day and carbohydrate consumption of < 25 g

per day (63). A review on KMT use in binge eating and ultra-
processed food addiction suggests that it could be considered a
treatment approach due to the ability to abstain from addictive-like
foods (65).

The current case report documented remission of these
symptoms within a notably shorter 12 weeks timeframe using a
ketogenic diet initially comprising approximately 77% fat, 12%
protein, and 11% carbohydrates, progressing to approximately 82%
fat, 12% protein, and 6% carbohydrates within the first month.
Moreover, symptom remission in this case was reported with a
narrower and consistently higher therapeutic ketone range of 3.0–
5.0 mmol/L. This report also included assessments of PTSD and
generalized anxiety disorder using validated measures, expanding
the scope of psychiatric symptoms formally evaluated beyond those
reported previously.

Despite clear documentation of psychiatric symptom remission
in this case, the inherent methodological limitations of single case
reports require explicit acknowledgment. This case alone cannot
establish definitive therapeutic ketone thresholds nor reliably
predict clinical outcomes across broader patient populations.
Controlled clinical trials are necessary to replicate these findings
and confirm therapeutic efficacy. Additionally, future research
should incorporate qualitative methods to capture detailed
patient experiences, adherence behaviors, and barriers to
sustained ketosis. This integrative approach will facilitate the
development of clinically meaningful, evidence-informed KMT
treatment protocols.

5 Conclusion

This case report documents significant remission of
psychiatric symptoms, formally assessed through quantitative
measures in PTSD and BED following KMT. Additionally,
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the patient qualitatively reported meaningful improvements in
attention, focus, emotional regulation, and occupational and
social functioning, consistent with recovery from a formally
diagnosed ADHD condition. These combined quantitative and
qualitative outcomes strongly support KMT’s potential as a
targeted intervention addressing shared biological mechanisms
underlying complex psychiatric presentations. Future research
should further investigate these findings across diverse
psychiatric populations.
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